public policy areas; and (3) it can relate sets of data files to those of similar focus that have been described previously. If those functions are enough to justify its conhnued publication, then the newsletter can go on for some time in the future However, it is important to raise the possibility that the print medium is now an out-dated mode of communication in the field of data reference. On-line systems at individual archives and projects whereby archives exchange data descriptor tapes certainly hold the promise of a much improved data reference system. Networking and other developments, such as improved cataloguing of machine-readable data files, also offer interesting possibilities.
ON-LINE REFERENCE TOOLS FOR THE HARD SCIENCES
It is one thing to know or suspect that collections of machine-readable numerical data pertinent to one's discipline or problem may exist, it is something else to find that data, gain access, and use it profitably in ones research. The purpose of this paper is to review briefly the methods presently used to generate and access numeric data bases relevant to the so-called "hard saences " Speaal emphasis will be given to the areas of on-line data retirieval and manipulation--areas where the state of the art in the "hard sciences" is generally conceded to be ahead of that in the "soft sciences." The reader wishing an inventory and description of the many scientific/technical data bases that are available worldwide is referred to the references at the end of the paper.
For the sake of clarity, it is useful to define a few terms as they will be used in this paper.
A. (Scientific/Technical) Numeric Data Base
An ordered collection of numbers whose values: Having a data center located in an active research environment helps to assure that the workers responsible for compiling and evaluating the data stay at the fore-front of their field with respect to theory and experiment. The credibility of the data base is not likely to exceed the scientific credibility of those who produce it.
Ill

Dissemination of Data Bases and Data Base Systems
The information contained in numenc data bases is made available to the "hard science" community in three major modes or "packages" which roughly parallel the definitions given earlier. Naturally, variations and permutations of these modes arc also possible.
A Subscription to a Network
For a fee, which may consist of some combination of annual suhscnption, connect time and characters transmitted charges, a user connects appropriately to a node of a network and is given access to all of the data base systems for which he has paid Most applications do not require a very "smart" terminal and the user needs to master only a few simple commands to operate on-line. comparing an unknown infra red spectrum against a collection of some 100,000 or more spectra of known compounds.
Because
B. Lease or purchase of a data base system
In this mode, a user obtains a tape copy of the complete data base and its relevant software for mounting on a nearby, typically institutional, computing system. Assuming the software is adequate for his needs and compatible with the local computer, the user need not have extensive computer expertise nor a "smart" terminal. Researchers benefiting from this means of dissemination would be those who tend to work almost exclusively in one discipline and for whom the storage and usage costs of a local computer would be more favourable than online charges. Update tapes would normally be supplied periodically by the data base supplier and the user would agree to distribute the tapi s no further than his own institution.
C. Lease or purchase of all or part of a data base
With the proliferation of small yet powerful computers into many laboratories, the option of obtaining a tape copy of an entire data base, or a selected sub-set of it, for private use is becoming more popular. In this distribution mode, the user either requests an actual tape or copies what he needs on-line and proceeds locally form there using his own customized search, retrieval and manipulation routines. Such a user, of course, needs not only to support a mini-computer and its ancillary equipment but needs considerable programming expertise as well. Again, update tapes would be made available from the supplier and restrictions concerning extra institutional use would usually apply An example of a user for whom this option might be of value would be a lecturer in thermochemistry who leases the data covering a few hundred compounds of interest and generates an appropriate suite of programs. The pedagogical value is clear. His students are able to tackle practical problems, rather than artificially contrived ones, without tedious calculations causing them to lose sight of the chemical principles involved.
rV Data Bases of Numeric Data Bases
The media employed in cataloguing and marketing numeric data bases for the hard sciences are basically the same as those covering numeric data bases in general First, there are compendia and directories [2, 3, 4] which cover a broad range of data bases but provide limited detailed information about any one in particular. Second, there are a number of publications [5,6,71, devoted to on-line non-bibliographical data base methods, technology and management, which periodically review the current world-wide inventory of numeric data bases. Third, there are diffuse or indirect sources which, while less systematic than those just mentioned, often provide the most useful information. In this category are found scientific conferences, journals of the various learned societies, and the very effective "grapevine" formed by scientists and information specialists.
V Conclusion
The future of on-line numeric data bases in the hard sciences appears very promising indeed.
With computer technology improving so rapidly because of pressures from many sectors, it is likely the greatest impediment to the growth of numeric data bases as reference tools will be only the lack of imagination and interaction in the supplier/user component of the activity.
